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(54) NITRIDE SEMICONDUCTOR LIGHT EMITTING DEVICE 

(57)Abstract: 

PURPOSE: To provide not only a green LED but also a 
nitride semiconductor light emitting device which emits 
light of wavelengths of 360nm or above and is high in 
brightness and output power. 

CONSTITUTION: A first N-type nitride semiconductor 
clad layer 5 and/or a first P-type nitride semiconductor 
clad layer 7 are formed coming into contact with an 
active layer 6 of indium-containing nitride 
semiconductor. The first N-type clad layer 5 is smaller 
than the active layer 6 in thermal expansion coefficient, 
and the first P-type clad layer 7 is smaller than the 
active layer 6 in thermal expansion coefficient. The 
active layer 6 is of single quantum well structure or 
multi-quantum well structure, whereby it is made to emit 
light of lower energy than the intrinsic band gap energy 
of nitride semiconductor which forms the active layer 6. 
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91 Lfc J; ? fc, I nGaN^iit^i^i^A I Ga 

£0 I nGaN^tl^A 1 GaN^7 7 Fi^^/uA; 

nGaNffiti, A 1 G a N 5 =r y K Jg \Z V 7 y ^ 
i;*«rfi]k:<&s. 09 ^.ti. ?£te/ICDJP£ & 2 0 0 
10 X h D -A^^ic T Z>£ # 7^^*AoTl/i3t 

SIJPO I n G a Nfitti©*-CI1A IGaN^yFi 

C<&3IS: I n G a NiSftJi T#ttttfc«|DTg ft U £ t 

IMC* ^ y SSI«<b«fc5tLT 

[0 0 4 0 ] -75, 1 \Z^r^z>iZ, In 

20 <h G a <t£r1^if?j§£kjii 6 f^t^ii UT, grfcKSgl 

^u/HS5tt, fiitStAl^M20nS^77H 
l40MO/ty77itLT^t« < ^ $ 0 ft 1 <D n 
i^>;Fi5T$^In $ * 2{b»¥»* $ fct G 

A 1 *ttr» 2 7 y KI 4 iffiftl 6 

t &m \z «t ^ t£ i; ^> s * ©ik-t « ^ # 

©T**a**t**-r*. :©J;pl:Ii©nS^77 

10 BJLli. 

[0 0 4 1 ] ^fc, m 1 Opi^y KJBfi7;U5 - V 

CtltiA 1 G a N^teoafb»*z9*tJt^T, pfflffc 
Hlfl)pi!^7yHirtMi;M 5 ^^ 5fc 
[ 0 0 4 2 ] MM«#J:iJ45«9iOJ8«*fft 

ft) . MB E (^^^^tafiJc^ri) , HDVPE (A< 
0 H^-f h'^ffi^gri) ^^ft^^ffliiT, 
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\Z I n . A 1 » Ga,- lk N ( 0 ^ a , 0 S b , a + b 

^i) £n^, pmmvmnmTyzrfr^Tnmj&izti: 

\^yy^y. (CM. A®, RM£^fr) , S i C (6 
H-S i C, 4H-Si Cfcl^tf) , ( M g A 

1: O, , &\Z^(D (111) ffi) % ZnO, Si. G 
aAs, *^^«teCOKfb#l^^aS« (NGOI) tfi 

#^Tfc*§«E>n<5#, Si, Ge, S ^cs> K 

^^^^^^fc^^^^^ic^x^^^ t\z^-z>rm^> 

tiZ>. SfcpKDfj^^i^ifiMg, Zn, Cd, 
Ca, Be, Cm<DT ?±7?-^MV0*:mC<1&iktfi 
&*iZ*m&m*\zmA?2>fr. ^;HlA^4 0 0t 

w±t?r--u >^&fr -5 dtfcj: oft ens. 

C 0 0 4 3 ] 
^JKtil 1 

*^JS^$rgI 1 LTIB^-TS. 

[ 0 0 4 4 ]~TMG (h'J^^J^U^A) tNHi £ 
Sffllri, K*gjg|:ty Kl/fc^77-f7«Sl©CI 
!: 5 0 0fCGaNJ:0^5A777l2$ 5 0 0t> 

[ 0 0 4 5 ] #K:fUg£ 1 0 5 0t:£-C±tf , TMG, 
NH, ICjJDA S i H, #X£/fH>, S i H-^nlGa 

[ 0 0 4 6 ] tt^THfi^^lCTMA ( h U ^ ^ ;|, 7 ;u 

^^•^A) £ AD x. , ^C< 1 0 5 0tTSi H-^nH 

A 1 « . , G a 1 . 1 NiJ:0^«»2fl!)^7 7 HI4$ 
0. UmOlfT^I^tfc. 

[0047] #:*;r, ras^8 0 ot;t::Ttf, tmg, t 

MI ( h ij >v?* A) , N H j S i H« 

SfflU, SiF-^n|In MI Ga,.„NJ;r))a:5* 
l®ni^77 5 0 0 t>i^Xh O-AO^IJp. 

CO 0 4 8 ] 8UTTMG, T M I *5 £ N H , £ ffi 
^ 8 0 0tT;>F-^In 1 . l ,Ga,,„NJ;0ftS 

mum e (m-mT#r®m) & 3 o*>?* h d-a 

[ 0 0 4 9] TMG, TMI, NH, tJtoA»r 

fciCCp, Mg (:>^7 d^>^ y'IZj|/7^ ->r> A) 
^^ 8 0 0t?MgH-ypSIn, tl Ga,.nNi 
0tt6»lOpB^7yl«|7ft5 0 0*>^hD- 

[ 0 0 5 0 ] 1 0 5 OtCifrf, TMG, T 

MA, NH, , Cp. Mg«|^, Mg F - y p i A 1 
• j Oa,. 7 NJ:0^l»i2«)p|!^77Fi8^0. 
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[ 0 0 5 1 ] ttUT, 1 0 5 0 TCTTMG, NH, 
^Cp, Mg$:f MgF-ypiGaN.tO^Sp 

^L*:. x«/^>^^, n|3>^hi30^il;T 
10 i t A 1 £ Dfc*ft*«, pSd>** hfl9®SgBlc 

WLEDIf H I f (MJifamiM) 2 OmAtV f 3. 
5V, Me-^^I410 nm^W&^^L, % 

MU20nmT»0, **(cfiHKcDJ: U 

[ 0 0 5 2 ] §H*£0ij2 
20 SttB* I n,.,, Ga,. Jvj'TJgiSL, ^(Dj^^^lO 

EDlf^Ml/:. £<BLED*^fc % I f 20mA 
fc*l>T, «#tr-*««4 2 5 nm^W^fe^Tt^^ 

X^ h;K&¥te«fc 2 0 nmtftjfi*©j;^#fi^ 

[0 0 5 3 ] mmM3 

<tratticLTLED*^£ft£a^fc. 
30 LEDIfft I f 2 0 mACiS^T, «*fcf-*iftg 

[ 0 0 5 4 ] H*£0ij4 

^10pi^77Fi7$Ifi)cl^^^lt ^M#Jl 
tnifcLTLED*«fWlfc B ' COLEDIf 
tt. If20mATVf3. 5V> I^t:-^^I42 
5nmOtfi»*€SU Ri;<»*ffl*li7inWT* 

10 ofco ^O^^If^fSttiCAl GaN.J:0/^i2 

[ 0 0 5 5 ] |g%0ij 5 

8lOn|^7yFS5tlTS i K - ^ n ffl I n . . . , 
Ga,. H N^ 3 0 0 t>nh □-A^lfT^I^ 
t*. *CliM6tLTy>(!-?i n... Ga,., N 
£ 1 0 *>^X h D-A<DBIJp-ei5feft<*i*\ #fcfg 1 Q 
pS^^17tltMgF-yin,., 1 Ga,.nN 
0 IH00t>yx h D~A(7)^^T^g$-a-fc^^« 
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Dm^-te, I f 2 0mA{:^^T, Vf 3. SV.^ft 
e-^§5 0 0 nm, ¥ n« 4 0 n m <DB Ztk 
L, 523ttli^3mW(!:#*k:anfcStt$^Lfe. 
[ 0 0 5 6 ] ^$&0J6 

Ga... Nfce>te*M-mT#Wmm<Dfe&m6 

p^n bJi 9 £ric££ii:£o cnJEmtt^Jfiffl i 

I f 2 OmACi^T, Vf 3. 5 V, ^gfttf-^ifc^ 

5 2 5 nm> ¥fit*S4 0 n ni <Dm&5£?t & ^ L . ^ftm 

^ffiffl 7 

ilOnl^^yHiStlTS i K-^nSGaN^ 

6 <!: IT / > F-y I n,., Ga,., N^20t>^X 

7 £ LTM g K-^piGaNi« 3 0 0 :*>^7; h D 

EDUfftMlfc. C(DLEDif«, I f 2 0mA 
fc*lr>T, V f 3. 5 V, 5 1 5 nm, 

¥liB4 0nmO»fiM«^L, fg^tt 3 mWt 
t> Jt. 

[ 0 0 5 7 ] mmw8 

0) , h*^-^^#jM<h ItSiH, ^14^ 6 

tbTS i tZnftH-yifenfil n,. (i Ga,, ls N 
■ « 5 0 *>^X h P-AOKJST^fiSLfcJK^fcmiffi 

^tt, :©LED|fliI f 2 OmAKfc^T, Vf 
3. 5V. ^7te-^ii:4 8 0 nm, *fil*I80nm 

[ 0 0 5 8 ] ^*£0iJ9 
gfti^/>F-^In ( ., Ga,., N TfJ&jsfc L fc&tt 
tt^KflJl <h[5jt£fcLTL E D3*^£fl=88L,fc. COL 
E Dti, I f 2 OmATV f 3. 5 V , fcT- 2 

6 5 0 nm<B*fi5B*£^l^ »*fcffl*tt0. 7 mWT 

C 0 0 5 9 ] ^ftftl 1 0 
»10nS^7yHl5HtS i h'-Znil n,.,, 

it- 6 Sr^fiJci-^fe^JC, #Fii:lT/> 

^ ~ ^ I n,.,,Gai.,iN*l 0^->^^ha-AC7)/P 

Ga,. 5S N$:l 0^->//7 hD-A^H^c^^L, C 



ftm¥-8 - 3 1 6 5 2 8 
16 

t, ^jp 9 o *>tf7s v u — /±(D&mm^#rmfe<Dft 

KJItLT, MgF-y P iIn,, l Ga, )) NB0 

mm Ltzo L;t. 

[0060] Lj&>*» % l <tl^«fc LTgffctt* 

? ? hm 3 \z 2 o um(Dm-?&mm. vm^>* & bm 

9 fC 2 // mOifaT'iEmffi^^n-rn^^ L*:« 
[ 0 0 6 1 3 ^1>T, iM^^i^i^tx^^^ 
^FCD+h? 7-f y^4£®£#fjf LTg&<7)/P£ $ 9 o m m 

fi-AJ 7 0 0 timft<D^y Zf\Z^)h, (3 3 
ftttftl. 5kA/cm ! -?M^4 15nm©l/- 

[0062] nmm i i 

il©nS!^77FI5iLTS i K-^nffl I n.. 
G a 0 . . , N £ 5 0 0^->^7*X hD- AOiPSlCJgjfcLfc 
ft. Ste/I 6 £^/£T*fcfcfc#F«<h LTy > H-:? 
30 I n,. 11 Ga,. ls N^2 5 t N D-A0f $ (c^ 

J&L. mtMltLT;>H-yi ni . M Ga 
«. n N£ 5 0 *>#X hD-A©|^:Mt^i^^ 
&K\Z 1 3 ®^|§d 81, / > h'-y I n,. l5 

Ga e ., s N£2 5*>^X ho-Aojssic^jfcLTS- 
ffHRJV 1 0 0 0 t>yxh AcD^MS^F^SitO 

'stt»*#rtLfc. cn&fttemmm i o tmmizLx 

L*t>4tttttftSi. OkA/^cm 7 T4 15nm 

40 [ 0 0 6 3 ] Hfig0)J 1 2 

fS^^ 6 *mtfZ?Z>fc&\Z#rJ§t IT / > h*-;/ I n 
•■"Ga,.,,N*2 5 t>^X hu~l±ojg£izJ&f$, 
L. tO±l:WitLTy>K-yi no.^Gao.,, 
N^50^->^xhn-A<DJP$ IC j&j5fc-r*»fl£££:s 
*C 2 6 m^^^0 5IL, %L'<k\ZJyY-zf\ n i . , i G a 
... i N$:2 5pf>i7'X h □ - A CO/P $ tc L T ^ tfj^ 
i?1975^>>/X hP-AO^Hf#Fia©iSfi 

0 0kA^cm J T4 15nmOM8JO 
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[ 0 0 6 4 ] mmw i 3 

*JSW3THetlfc4 5 0 nm©»6LEDi, H5E#J 
5tf#^nA;5 1 5nm01fiLEDd:, {^3}5©GaA 
s A 1 I nGaP^O«8J;i3^5563eai 

7J3IT1W, 6 6 0 nmOgfiLED-i^£l F-/h 
<h :©FyhS:16xi6Ta^tTLED^ 
*JM;iL, f ©L E D/^j^t^T 3 2 0 X 2 4 01 

[0 0 6 5 ] 

* H I n **trSg<k«^W#*fcttG aNJ:0a4»l 
«Atfff*OfffiL EDTU4 5 0 nmtC&^T, 

[ 0 0 6 6 ] *nw<Dm"f-T-\$mftLm<D#-Fm<D 

3¥te«fC»Jg-rS(DT. I nGaNOMf^(DX^^ 
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«f t jEl*f I n G a NgMtftx* 

[ 0 0 6 7 ] ft^OLED, LD (U-1f^<^ 

~K) filsI-aj^ofSttJaw/gt^^! 000-2000 

10 2 0 mATy>K-^©fittI-cttInai$H:0. 05 
[ 0 0 6 8 ] £(±BtWLfcJ:5l:*5BWO*flc«k« 
<, ^*60J 1 3tC^fcfc^ tiS53^^^;u^^- L EDt 

20 [0®©(Bf#^KW] 

[si 2] f£&m<DBz±Rytm^<n&x\fi-z&&£ 
[^3 ] *f&jn<D-nteMtz»z&itto#m{tis-if 

30 l-U-77-f7lS 
2 -/Xy 7 7® 

4-^2CDn^^7^^/ KJI 
9 - p|D >^ ^ h Jf 
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